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CHAPTER I
INTRODUCTION
The Unearned ?r?piyM]lejserjj^ is set up by a fire insurance company
for two purposes, viz., "(a) to have on hand the total amount which it can
be called upon to pay in return premiums if all of its outstanding policies
are cancelled, and, (b) an amount, equally free of all other liabilities,
which another insurance company will accept to assume, by reinsurance, all
of the policy liabilities of the company which issued them.11* At any given
time, "a reserve in a fire insurance company is that portion of the premium
income which is not yet earned, owing to the fact that the policyholders
have not received the full term of protection for which the premium was
collected. It is the natural result of collecting the price in advance
and delivering the product in the future."2 The policyholders pay for
their insurance in advance for one year, often for three years, five years,
and for even longer periods. In this paper, however, the writer has re
served the right, for simplification, to include only one, three and five
year business which will be referred to in this paper as "terms"of business.
A premium may be defined broadly as a payment for protection
against loss. Premiums are calculated on the basis of past experience, and
are set, by companies, low enough to attract customers, and high enough to
cover the average loss. Although the entire premium is in the possession
of the insurance company, only that portion iwhich is equal to the expired
Laurence E. Falls, "Unearned Premium Reserve,t>; Best's Insurance
lews, LI (November, 1950), 23-24. "~ ———
Robert Riegel and Jerome Miller, Insurance Principles and Prac-
tice£ (New York, 1947), p.497.
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portion of the policy has been earned. The remainder is held by the oom-
pany as the "unearned premium reserve." It is the maintenance of this re
serve that makes it possible to pay premiums in advance with safety.
^eJgulatloii of Reserve.— "The formula employed for the calculation
of the unearned premium reserve is simple arithmetic based on the assump
tion that the company's business is spread uniformly through the year. It
is assumed that the amount of premiums for one, two, three, four, and five
year policies is spread evenly through the year, one-three-hundred-sixty-
fifth of each classification being effective on each day of the year. The
soundness of this theory has been tested."®
f|!Annual statements of insurance companies ar© made as of Deoember
31st. At that time all of the one year policies, effective January 1st of
that year, have run for twelve months, but no time has expired under poli
cies effective December 31st. The average elapsed time under all policies
written during the year is six months, which is 50^ of a one year term.
The elapsed time is also 25% of a two year policy term; 16 2/3$ of a three
year term? 12^ of a four year term, and 10^ of a five year term. The
result of this calculation of the elapsed time is the same as if all of the
policies in force had been written to become effective on July 1st of the
year of issue, unless they were written for broken terms, other than multi
ples of twelve."1^
"The company having earned these percentages of the premiums under
policies for the several terms by expiration of parts of the contracts,
Falls, op. oit., p. 24.
4Ibid., p. 24.
the unearned percentages are:
for one year term
76% " two " "
83 l/'6% " three " "
^ " four " "
90$ "! five '» " >5
"The unearned premium reserve is calculated upon the total amount
of premiums in force. For a one year term, one-half of the premium is
earned the first year, and one-half the second year, giving it two years to
expire. For three year term policies, one-sixth is earned the first year,
two-sixths the second and third years respectively, and one-sixth the
fourth year. From the above it can be observed that it takes one year
longer for premiums to expire. For five year premiums, one-tenth is earned
the first year, two-tenths the 2nd, 3rd, 4th, and 5th years respectively,
and one-tenth the sixth year.
Purp££e_ojPJ3tudjjr.— The purpose of this study is to determine
under what conditions leveling of a fire unearned premium reserve takes
place, and if it does not level, how it reacts.
Method of procedure.— In order to give a comprehensive picture of
the problem, this study begins with a series of tables which are designed
to show just how the unearned premium reserve is derived, and what effects
changes in the composition of business have upon the unearned premium re
serve. To account for changes in the total amount of business written, the
total premiums are increased ten percent in each year of operation in one
instance, and are decreased ten percent in the other. The years of opera
tion chosen for the company were 1950 through 1959. In this study the
5Ibid., p. 84,
4L
writer has excluded, for matters of simplification, automobile coverage and
extended coverage. Two conditions will be dealt with in this papers
(l) the effect on unearned premium reserve in the event the business re
mains constant, and (2) the effect on unearned reserve in the event the
business increases or decreases, and the composition of business by terms
remains the same throughout.
Definitions•--
Composition refers to the manner in ifflhich the business is com
posed. That is, the percentage of distribution of business by terms.
Terms refers to the different periods of length of business.
The terms in this paper have been limited to 1, 3, and 5 years for purposes
of simplification.
Lgvejj.ng is e situation in which the amount of earned premiums
exactly equals the amount of unearned premiums so as not to change the
total amount of unearned reserve; or a situation in which the ratio, or
proportion, of unearned premiums to the total premiums in force remains
the same until business writing is ceased.
Controlled Conditions are mere boundaries for matters of simpli
fication. That is, hypothetical conditions.
CHAPTER II
EFFECT 01 UNEARNED PREMIUM RESERVE IN THE EVENT
OF CHAMJES IN THE YEARLY COMPOSITION OF
TOTAL BUSINESS WRITTEN
Trend of Reserves.-- Provided, after five years of operation, a
company could show the same amount of business written with no change in
composition, it would find that at the end of the fifth year of operation
its unearned premium reserve would remain the same. The company would
earn the same amount of premiums every day and hence its unearned premium
reserve would level.
To take a hypothetical situation, suppose a situation resulted in
which we have a total business of |3.00 written in the year 1950. This
three dollars is spread percentage-wise over the three terms with 50%
being given as one year term business, 30$! as three year term business,
















































































































































































In the above three tables (compositions), the same amount of busi
ness is distributed differently throughout each term of business. For
composition No. 1, we find 50?S for one year business, 30$ for three year





















the distribution was 60%, 20%, and 20%, for one, three, and five year
terra business respectively. For composition No. 3, the distribution was
60$, 30%, and 10%, for years one, three, and five respectively. As can be
seen, however, the total unearned prenrnim reserve differs in each composi







Even though the same amount of business was written under each composition,
the total unearned reserve is the above. A similarity can be noted between
the reserve for 1953 and 1954 in compositions one and two. This is due to
the similarity of distribution in the five year term of business. It takes
the five year term business six years to exhaust itself. This gives it two
years longer to continue than the three year term business. Therefore,
whatever the unearned reserve in the five year term business after 1953
earnings are exhausted constitutes the total unearned premiums that remain.
The distribution in both compositions one and two for the five year term
business is 20%. There is also a similarity of distribution between com
positions one and three. It will be noted that the three year term busi
ness contains 30% in both compositions. This, however, leaves no similarity
in the total unearned premium reserve because of the fact that -the three
year term business expires before the five year term business eausing its
contribution to the total unearned premium reserve to be mingled with that
of the five year term business. As for the similarity between the one year
term business of compositions two and three the same analysis holds. The
only difference being that the one year term business expires in two years
8
leaving its one unearned reserve to be mingled with the three and five
year term business. On a whole, however, the difference between the total
unearned premium reserves is due solely to the different distribution be
tween terms. The largeness of the unearned premium reserve in composition
No. 1 is due to the fact that the one year term business in composition
No. 1 is smaller than the one year term business in compositions two and
three. The unearned reserve of compositions two and three, however, are
not far apart as will be shown by the total unearned reserves of the two
compositions. The slight difference is due to the large earnings in the
three year term business of composition No. 3 as over against the relative
ly small earnings of the same term in composition No. 2.
Tfifhen the unearned reserve in the various compositions is spread
across the years of operation with the total business of each year remain
ing the same, the result is that shown in the table on the following page.
Note how the reserve levels in the year 1954 and remains that way until
the company ceases writing business. The effect on the total unearned re
serve after the company ceased writing business was to oause it to drop
very rapidly toward exhaustion.
In comparison of the total unearned reserve of the three different
compositions, as spread across the years of operation with the total busi
ness remaining constant, we find that they vary only by slight percentages.
The table on page 10, table No. 1, gives the differences in percentages.
This table gives the total amount of business written, which is | 3.00, the
amount of the reserve, and what percentage of the total business the re
serve is by years. It also gives the difference in compositions by per
centages and the difference in each successive percentage. Taking, for
Computation of Total Unearned Premium Reserve of Years with Total Business
of Each Year Held Constant. Total Business— I 3.00.*




























































































































*The net effect is the same for the other two compositions.
**Un. Res. refers to Unearned Premium Reserve.
***Horizontally the years, extend across through 1963.
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TABLE 1
COMPARISON OP UNEARNED PREMIUM RESERVE WITH TOTAL BUSINESS
REMAINING THE SAME, BUT WITH CHANGES IN COMPOSITION OF





























































































































































































































example, the year 1950, composition Mb• 1 provided a total of f 2.04 un
earned premiums which was 68$ of the total business written — $> 3.00.
Composition No. 2 provided | 1.94 which was 65$ of the total business for
the year. Composition Mb . 3 provided f 1.92 whioh was 64$ of the total
business. The terms of business in composition No. 1 were 50$ for one
year, 30$ for three year, and 20$ for five year term business. For oom-
position No. 2, the terras of business distribution were 60$, 20$, and 20$
for terms one, three, and five, respectively. For composition No. 3, 60$,
30$, and 10$, constituted the distribution of business for terms one,
three, and five, respectively. The unearned reserve for composition No . 2
is found to be 3$ smaller than that for composition No. 1. This, as
pointed out above, is due to the fact that ten percent more was written
for one year term business over composition No. l's one year term business.
In the second composition, a ten percent decrease resulted in the three
year term business. This throw more toward the one year term business
and hence caused the earnings to be heavy in the first year of the compo
sition. Likewise, the unearned reserve of the third composition is 4$
less than that of composition No . 1 and 1$ less than that of composition
No. 2. This also is due to the large earnings in the first years of the
composition, brought about through the larger distribution in the first
year term, which, incidentally, is the same percentage of distribution for
the one year term business in the second composition. The largeness of
the three year term business of the third composition as over against that
for the second composition accounts for the difference in unearned pre
miums "which is one percent less.
Th© same analysis holds true for the other years under considera-
13
tion. However, it should be brought to attention that when the company has
been operating for five years, up to 1945 in this paper, the unearned re
serve tends to level so that the difference remains stable. This will be
noted by the fact that the unearned reserve for composition lo. 2 is 10^
less than that for composition No. 1, and the unearned reserve for com
position Mo. 3 is 20$ less than that for composition Mo. 1. These percen
tage differences last until the company ceases writing business. After the
oompany ceases writing business, the difference in unearned reserve remains
in the same ratio as the unearned reserve in each composition decreases.
CHAPTER III
EFFECT ON UNEARNED PREMIUM RESERVE IN THE EVENT OF CHANGES
IN BOTH THE COMPOSITION OF BUSINESS BETWEEN
TERMS AMD THE TOTAL AMOUNT OF BUSINESS
Trend of Reserves when bus_i^esjMLnoreases.— If a company finds
its premiums written per year constantly increasing, it itill also find its
unearned premium reserves to be increasing. In fact, the increase is in
finite, that is, the increase will result year after year until the company
eeases writing business—at which time it will drop rapidly until exhausted.
The reason for this oonstant increase is contributory to the fact that as
the business increases the premium reserves increase to the same degree
adding more unearned reserve to each ensuing year. The table on the
following page points this fact out. From this table it can be clearly
seen that to begin with $ 2.04 unearned reserve for 1950j leaving I 0.87
unearned reserve for 1951j | 0.45 for 1952; etc., all exponents of th©
business written in 1951, the unearned reserve would show a 10?£ increase
for 1951. The total unearned premium reserve for 1951, however, would in
crease 52?? over that of 1950's total unearned premium reserve even though
$ 1.17 of unearned premium reserve for 1950 had become earned. This is
because of the # .87 left for 1950 plus the $ 2.24 for 1951. To increase
the 1951 premiums 10% would give $ 2.468 unearned premium reserve for 1952.
The total unearned reserve for 1952, taking into aocount the | .45 un
earned premiums for 1950, and the f .957 unearned premiums for 1951, plus
the | 2.468 unearned premium reserve for 1952, would give | 3.875 for 1952.
This constant increase in tho unearned reserve will continue until the com
pany ceases writing business. This keeps the reserve from ever leveling
in the manner in which it does when the business is held constant.
Mien a oomparison of the increases in business of the three
14
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Computation of Total Unearned Premium Reserves of Years with the Total
Business Increased 10?? Each Year. Composition Ho. 1.*

































































































































*The net effect is the same for the other two compositions.
♦♦Horizontally the years extend through 1963, and Vertically they extend
through 1959.
***Un. Res., refers to Unearned Premium Reserve.
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different compositions takes place, one will find that, percentage-wise,
the unearned reserve tends to level, or, in other words, when the total
unearned premiums increase, they reach a point whereby the total unearned
premium reserve inoreases exactly proportionally with the 10% increase in
business. This relationship is shown on the following page. It will be
noted by the equality of percentages of compositions in years 1954
through 1959-—1959 being the year the writing of new business ceased.
For composition lfo.1 of years 1954 through 1959, the total amount of un
earned premium reserve for each year is 113$ of the total business for
each year. This analysis also holds true for compositions 2 and 3. This
trend of the unearned premium reserve is due to the fact that after year
1953 the total unearned reserve for the years are all included that is,
all of the premiums become earned in six years giving, actually, only five
years of unearned reserve. From 1954 throughout, until business writing
is stopped, the unearned premium reserve five years prior to the year
under consideration becomes earned and more unearned premiums enter the
balance. All of the unearned premiums included in 1954 through 1959 are
increased 10$. The total unearned reserve is composed of five years of
unearned premiums which have been increased 10$. All of these, with the
earnings being 50$ for the first and last years of a one-year term,
16 2/3$ for the first and last years of a three year term policy, 33 l/3$
for the second and third years of a three-year term, 10$ for the first
and last year of a five-year term, and 20$ for each of the four years be
tween, the total unearned premiums in any one year after year 1953, equal
a total of 450$. This is derived by adding the percentages xvhich make up
each years unearned reserve. This is left to be earned in coming years.
17
TABLE 2
COMPARISON OF UNEARNED PREMIUM RESERVE 'WITH TOTAL BUSINESS
INCREASING 10?? AM) A CHANGE IN THE COMPOSITION OF
































































































































































Years 1960 through 1963 are irrelevant to this discussion and
are, therefore, omitted.
19
The net effect of an increase in the total amount of business is
to cause a leveling of the reserve proportionally with the business
written.
The graph on page 20, which is a derivative of the table on pages
5 and 6 gives a clear picture of the differences between the unearned re
serves of each composition as the business increases. Prom this graph it
can be noted that the trend of each reserve is constantly upward as the
business increases. The unearned reserve of Composition No.1——50,30,20,
begins increasing very sharply, in relation to the total business, until
year 1954, the fifth year, at which time it begins increasing in the same
proportion as the total business. Until year 1952 the unearned reserve
for the first composition is beloxir the total business. . From 1952 through
out, however, the unearned reserves remain above the total business. As
for the second composition, the unearned reserve is less than total busi
ness until year 1954. From this year throughout, however, it is above the
total business rising in ^bhe same proportion. In other words the percen
tage difference after year 1954 does not change. The unearned reserves
for Composition Io.2, throughout the analysis, are below those for Compo
sition No. 1. The difference can be noted in the last two columns of the
table. The unearned reserves of the third composition are below total
business throughout the period. However, after year 1954, the reserves
increase in the same proportion as total business. The reserves of Compo
sition No. 3 are below the reserves of the other two compositions through
out the analysis. This difference can also be noted by the last two col
umns of the table on pages 5 ani. 6.
These differences, as pointed out, are the results of differences
z-lit
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in distribution of the total amounts of businesses as between terms. Com
position No. 1 provided 50$ for its one-year term business, 30$ for its
three-year term business, and 20$ for its five-year term business. This
made earnings relatively light and unearned reserve relatively heavy plac
ing it far in excess of the other compositions' reserves, and total busi
ness—after year 1952. 60$, 20$, and 20%, constituted the distribution
of business as between terms for Composition Wo. 2. This made its earn
ings high in relation to the earnings of Composition No. 1. Its unearned
reserve xms low relative to that of Composition Mo.l, but year 1954
proved to be the year it moved in excess of the total business. Through
out, it was in excess of the unearned reserve of Composition No. 3. For
Composition No. 3, the distribution of business by terms was 60/°, Z0%, and
10$, for terms one, three, and five, respectively. This, as in Composi
tion No. 2, provided heavy earnings because of the large percentage of
business in the first year term. However, the earnings of Composition
Ho. S exceed those of Composition No. 2 because of the largeness of the
three year term business of the third composition in relation to the three
-year term business of Composition No. 2. This caused the unearned re
serves for the third composition to be less than those of Composition No.
2, and less than the total business. It can be noted, however, that after
year 1954, at which time leverage of percentage difference takes place,
the unearned reserves of Composition Ho. 3 rise in the same proportion as
total business and as the reserves of the other compositions.
Trend of Reserves x^hen business deoreases.—Mien the total busi
ness receives a 1®$ decrease each year, it shows a similar yet opposite
of the trend of reserves when the business is increased 10$ per year. The
22
unearned premium reserve, as shown in the table on the following page, ta
ble Wo. 3, begins decreasing but at a much slower pace than the decreasing
business. In fact, the decrease of the unearned reserve is so slow that
when the year 1954 arrives the unearned reserve is 30% larger than the
business for Composition No. 1, 19% higher for Composition No. 2, and 5%
higher for Composition No. 3. This proportion remains until the company
ceases writing business. It is at this point, that is, year 1954, that
the business begins leveling in the sense that the unearned reserves re
main exactly S0?2 higher than the business for Composition No. 1, 19?£
higher for Composition No. 2, and 5% higher for Composition No. 3. This
remains until the company ceases writing business. Even with the different
distribution between terms by compositions, the business remains level
percentage-wise.
In the second table it can be noted that the total unearned pre
mium reserve begins by increasing up through year 1952, at which time it
begins decreasing and continues until it is all earned. The increase is
due to the second years unearned reserve being added to that left from the
first years unearned reserve. The unearned reserve, unlike in a case of
constant business, does not level figurewise, but percentage, or propor
tion-wise.
The graph on page 27, xvhich is a derivative of the table on pages
23 and 24, gives a clear picture of the differences between the trends of
the reserves of each composition as the business decreases. From this
graph it can be noted that the unearned reserves of each composition begin
rising in 1950 and continue until 1952. At this time they all begin descen
ding until the company ceases writing business. From the year 1954, the
23
TABLE 3
COMPARISON OF UNEARNED PREMIUM RESERVE 1ITH TOTAL BUSINESS
DECREASING 10?? AND A CHANGE IN THE COMPOSITICN OF









































































































































































Years 1960 through 1963 are irrelavent to this discussion and are
therefor© omitted.
25
Computation of Total Unearned Premium Reserves of Years with Total Business
Decreased 10/£ Each Year. Composition No. 1*











































































































Total Un. Res., f.647 «279 .094 # To23
*The net effect is the same for the other two compositions.
**Un. Res., refers to Unearned Premium Reserve.
***Horizontally the years extend through 1963, and vertically they
extend through 1959.
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reserves of each composition descend in the same proportion as the total
business. The reserves, until year 1952, are below the total writings.
This is due to the fact that, up to this year, the unearned reserves are
building up. Composition Ho. 1's reserves are found to be far in excess of
the total business, even though after 1954 they remain in the same pro
portion. This is due to the relatively large unearned reserves brought
about by relatively small earnings. For Composition No. 2, the reserves
begin very close to the reserves of the third composition, but as they in
crease they gain distance over the reserves of Composition Ho. 3 and re
tain this distance in the same proportion after year 1954. It is below
the reserves of Composition No. 1 throughout. This is due to the relative
ly heavy earnings brought about by the large amount of business in Com
position No. 2*s one year term. The earnings of Composition No. 2, how
ever, are smaller than the earnings of Composition No. 3. This is due to
th© largeness of the business in the first and second terms of Composition
No. 3. The reserves of Composition No. 3 are below the reserves of the
other two compositions throughout due to the large earnings inherent, but




& COROLLARY* THE UNEARNED PREMIUM
EES'ERVE AND THE SURPLUS
Relationship.— Assuming that a new fire insurance company has for
its initial business # 3.00 written January 1, 1950, which is distributed
in the following manner t 50j£ of it is one-year businessj 50% is three-year
businessi and, 2Q% is five-year business. After calculation of its ear
nings it will find that at December, 1950, it will have on hand a reserve
of unearned premiums amounting to | 2.04. It will find that its total
earnings will be # 0.96.
TTChen a company receives business, it has to pay the cost of ac
quiring the business, the underwriting and other handling costs, and the
premium taxes to the state. This, of necessity, has to be dene vjhen the
business is written and not as it is earned. Let us further assume that
these expenses total ZB% of the business. Taking, for example, regular
ledger nT" accounts, the company would find its cash, amounting to $ 3.00,
a debit tc the cash account. Furthermore, according to the above, the com
pany would have a credit of # 2.04 unearned reserve, which represents the
business which the company cannot legally claim. Its profit and loss
account would contain the earnings for the period— which would appear as
a credit of | 0.96. As said before, the expenses of the company are de
rived from the total writings of the company and not the earnings. If so,
the oompmy would find itself to have accounts payable of | 1.05 (35% of
I 3.00), and a debit to its expense account of | 1.05. It would then
transfer its expense as a debit to its profit and loss account upon closing
out its expense account. This would give a deficit to the company, since
the debit side of the profit and loss account, the expenses, were larger
28
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than the earnings for the period whioh were oredit to the profit and loss
account*
If, however, the situation presented itself with the same amount of
business being written but with a change in the composition of business as
between terms, that is, with 60?? being given as one-year business, 20^ as
three-year business, and 20$ as five-year business, one would find the re
sults quite astonishing, the reason being contributory to the larger ear
nings in this second composition. The earnings for the period are $ 1.06,
leaving $ 1.94 as unearned premium reserve. With the same amount of wri
tings as in the first composition, we find our expenses to be the same,
that is, $ 1.05. Going through the same procedure again, the company finds
that it has $ S.00 cash on its books, $ 1.94 unearned reserve, and # 1.06
earnings. The company's expense account contains the $ 1.05, and it has
accounts payable of the same amount* In the same manner as in situation
one, the expense account is closed out, transferring the expense to the
profit and loss account as a debit. This gives the profit and loss account
a favorable balance, being that its earnings for the period are large
enough to absorb the expenses.
The expenses are costs that face the company because of the total
business written. As pointed out before, a fire insurance company must pay
the expenses of acquiring the business, the underwriting and other handling
costs, and the premium taxes to the state, when the policies are written,
and not as the premiums are earned. It is a case of matching total costs
against Pro Rata income. In other words, the company earns only a small
portion of the total business written in the first year of the policy terms,
to be exact, 50% is earned of the one-year term business the first year,
30
while 16 2/Z% and 10?S are earned from, the three and five year term business
respectively. Only this amount is eligible to enter the profit and loss
account for that period——the other being unearned. Against this amount
stands the expenses. The Unearned Premium Reserve is a measure of the
amount of gross premium income that is not permitted to enter the profit
and loss statement for that particular period. If the earnings for the
period are not larger than the expense for acquiring the business, etc.,
the company suffers a deficit and has to absorb this difference in its sur
plus. If the amount of earnings for the period are larger than the ex
penses, then the surplus is untouched for this purpose.
The fluctuation in unearned reserve is a reciprocal of the fluctua
tion in the income account. That is to say, if the business comes in with
a heavy distribution in five-year term business, or with a small amount of
one-year term premiums, the earnings for the particular period will be
small. This will contribute toward an infringeance upon surplus. However,
if the business is so distributed among the terms so that the one-year term
business is large, or so that the one, and three-year term business is large,
the earnings will be substantially larger. This will present a situation,
whereby the earnings are capable of covering the expenses, hence leaving
surplus with no duty of absorbing deficits.
Therefore, an analysis of the unearned premium reserve is of para
mount importance to a fire insurance company because it is directly related
to its solvency. The reciprocal relations with the unearned premium reserve
account and the profit and loss account as brought out above, are the de
termining factors in its solvency.
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